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Thoi gian lam bai: 180 phut, khong ké thoi gian phdt dé
( Bé gom 02 trang)

Cau 1 (2 diém):

Mot thanh thang, dong chat, tiét dién nhd, dai ¢ = 2 (m) va c6 khoi lwgng M = 3 (kg). Thanh c6 thé
quay trén mat phang nam ngang. Quanh mot truc c6 dinh thang ding di qua trong tam cua né. Thanh
dang ditng yén thi mot vién dan nhé c6 khoi lvgng m = 6 (g) bay trong mdt phang nam ngang chita
thanh va c6 phwong vuong goéc véi thanh réi cam vao mot dau cau thanh. T6c d6 goc cua thanh ngay

¢ g A1 1 ]
sau va cham la 5 (rad/s). Cho momen quan tinh ctia thanh d6i véi truc quay trén la I = EMfZ . Tinh

toc do cta dan ngay trwdc khi cam vao thanh.

Cau 2 (4 diém)

MGt con lac 10 xo treo thang ditng gom vat nang c6 khoi lwgng m = 100 (g) va 10 xo nhe c6 do ciing
k = 100 (N/m). Nang vat nang lén theo phwong thang ditng dén vi tri 10 xo khong bi bién dang, roi
truyén cho né van toc 10+/30 (cm/s) thing ditng hwéng 1én. Chon gdc thoi gian 1a ldc truyén van téc
cho vat nang. Chon truc toa do Ox thang ditng, chiéu dwong hwdng xudng, goc toa do O & vi tri can
bing, Lay g = 10(m/s%); * ~ 10.

a) Néu sic can ctia moi treong khong dang ké, con lac 10 xo dao dong diéu hoa. Tinh:

A RN . s 1
- B0 16n caa lyc dan hoi ma 10 xo tac dung vao vat lac t = 3 ().

1
- Toc do trung binh cua vat trong khoang thdi gian P (s) dau tién.

b) Néu lyc can ctia moi treong tac dung 1én vat nang c6 do 16n khong doi va bang F. = 0,1(N). Hay
tim toc do 16n nhat caa vat sau khi truyén van toc.
Cau 3 (4 diém)

~ o A e ven aA s T . i~ . e e A rs
Mot con lac don dao dong v6i bién do goc o, < o c6 moc thé nang dugc chon tai vi tri can bang cta

vat nang.

a) Tinh ti s6 gitta thé nang va dong nang cda vat nang tai vi tri ma lyc cang day treo c6 do 16n bang
trong luc tac dung 1én vat nang.

b) Goi d6 16n van t6c cua vat nang khi dong nang bang thé nang la v,, khi do 16n cua lyc cang day treo
bang trong lyc tac dung Ién vat nang la v,. Hay so sanh v; va v..

Cau 4 (3 diém)

Cho mach dién nhw hinh vé, nguon dién c6 suat dién dong E, dién J

trd trong r = 0,5Q, cudén cam thuan c6 do ty cam L, tu dién co6
dién dung C. Ban dau khoa k dong, khi dong dién da 6n dinh thi
ngat khoa k, trong mach c6 dao dong dién tir vGi chu ki T = 10 Z
*(s). Hiéu dién thé cuc dai giita hai ban tu dién gdp n = 5 1an suat =

dién dong ctia ngudn dién. Bo6 qua dién trd thuan cia mach dao {

dong, tim dién dung C va do tw cam L.
Cau 5 (3 diém)

Cho mach dién khong phan nhanh nhw hinh vé, gom c6 dién tré thuan R = 80Q, cudn day L khong

thuan cam va tu dién C. Dién 4p giita hai diém P va Q c6 biéu thic u,, =240+/2cos 100mt(V).

|




a) Dong dién hiéu dung trong mach 1a I = /3 (A), upq sém pha hon upq 12 %, upm 16ch pha g so vOi

Upq. Tim d0 tw cam, dién trd thuan r cta cudn day va dién dung ctia tu dién.
b) Gii* nguyén tu dién C, cudn day L va dién ap gitta hai diém P va Q nhw da cho, thay doi dién tré R.
Xac dinh gia tri cia R dé cong suat tiéu thu trong doan mach PM la curc dai.
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Cau 6 (2 diém)

Trong thi nghiém Y-ang vé giao thoa anh sang, thyc hién dong thai véi hai birc xa don sac cé buéc

song A; va Ay, cac khoang van twong tng thu dugc trén man quan sat la i; = 0,48 (mm) va i,. Hai diém

A, B trén man quan sat cach nhau 34,56 (mm) va AB vudng goc vGi cac van giao thoa. Biét A va B la

hai vi tri ma ca hai hé van déu cho van sang tai d6. Trén doan AB quan sat dugc 109 van sang trong do

c6 19 van sang cung mau vGi van sang trung tam. Tim i..

Cau 7 (2 diém)

Mot day AB c6 chiéu dai ¢, dwgc treo thang ditng vao mot diém c6 dinh A

nhw hinh 3. Khoéi lvgng m cia day phan b6 déu trén chiéu dai day va tao ra

lyc cang.

a) Tinh t6c d6 truyén séng ngang trén day ¢ diém M cach dau duwdi B cta day

mot khodng la x.

b) Tinh thoi gian dé chan dong tr dau trén A cua day di hét chiéu dai day.
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1 1
Momen dong lwgng cta hé ngay sau va cham: L, =(I;+))w 2[ Zmdfz + Emtt’z

Ap dung dinh luat bao toan momen dong lwong:

1

“m, "+ imf ®

L =L,>v= =838, 3(m/s).

t
m,.

Cau 2. a) Khi vat ¢ VTCB

AC, = :ng =0,01(m) =1(cm) = ® :\/f =10mn(rad/s)
m

XO
. . R 2n
Phuong trinh dao dong cua vat: x = 2cos(10mt + ?) (cm)

1
Tait= ES = x = 2(cm).
Do 16n lyc dan hdi: Fay = K|Af] = 3(N)

2 .
Biéu dién x = 2cos(10mt + ?T[) bang véc to quay A .

Sau t 1s=>A ay ot ST[—T[+
ut= — u = — — -
6 quay 3 3

v _my.v.t
Céau 1. Momen ddng lugng ctia hé ngay trudc va cham: L, =I,0, =m,.R*.— =—1¢
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1
Quéng duong vat dao dong diéu hoa di duoc sau P sla: S=2A +2HM = 2A + A= 3A = 6cm

S 6
Toc do trung binh: Vi, = t _I = 36(cm/s).
6

b) Chon moc tinh thé nang la VTCB

2 2
mv, +k—’2‘° = 0,02()

Co nang ban dau W, =

Vat chuyén dong cham dan dén vi tri cao nhat cach VTCB A:
kA?

=W, - E(A,- x,)= A,=0,0195m

E
Sau d6 vat di xu6ng nhanh dan va dat t6c do cuc dai tai vi tri: F, =F = ‘x]‘ :EC =0,001(m)

Do bién thién co nang lic dau va vi tri téc do cuc dai:



mv?> kxl2

W, - =E.(A, - [x,|+ A, - |x,) = v=0,586(m/s).
R 1+2cosc
Cau 3. a) T = mg < mg(3cosa — 2cosa,) = mg = cosa = f

mv?

2mgt mg{ W,
W, =mg (1 - cosa)= ng (1 - cosa,); Wy :T ZTg(l- cosq, ) = W; =2,

. ’ 1+
b) Khi dong nang bang thé nang: cosa = CZOSO( = v, =/gf(1- cosa,)

Khi lyc cang caa day bang trong luc tac dung lén vat: v, = {ng(l-Scosao)

Vay vi > va.
E
Cau 4. Dong dién qua cudn cam khi K déng: [, = —
r
3 o 1., 1 (E)
Nang lre tir treong ¢ cudn cam khi K dong: W, 25 LI; :EL

r
: . A X | 2 2
Khi K ngat nang lwgng dién tir truong cia mach la: W :ECUO :ECH E°=W,_ = L =Crn

T :,L—ﬁ-c— T

Tacod: T=2nLC = LC = 5 =
4n 21 2nnr

. nrT
Thay s6 L = Z—N 0,398mH
1L

T
Thay s6 C =
2.mr.n

Cau 5. a) Tr bai ra c6 gian do véc to va mach nay c6 tinh cam khang.
Tl gidn do véc to ta co: Uy =U,, - Uy,

~63,7(pF).

= U2 =U2, + U2, - ZUPQ.UDq.COS%

= R? =72+ 72, - 22,.75,3
U

I
Ta dugc: Zpq = 80Q = R hodc Zpq = 160Q2

Thay s6: R = 80Q ; Z,, =% =803 Q
Loai nghiém Zpq = 160Q (i ¢, <g nén Uqp < Ugp)
Vi ZDQ = 80Q= R nén

Z
A =g 7=y e =g == =030

Suy ra: C = ~ 23.10°%(F) = 23(pF)

1002.80+/3

12043

Z,-7
o fii%e o 7 =12043Q=> L = oo~ 0:562(H)
Tt

Mat khac: sin(E +@)=sin—=
6 3 DQ

7 -7
= tan%z\/izgz r = 40Q
r



U2
b) Pem=RI= * +(Z, - Z.)

+R +2r

P ’ +(Z, - Z.)

PM Max R

+R+2r| = R=r* +(Z, - Z.)’ =80Q.
Min

AB
Cau 6. S6 van sang ciia biic xa A, trong viing AB: N, = —+1
1

S6 van sang cta bitc xa A, trong viing AB: N, = N +1
2
S6 van trung cta 2 hé van: N = N; + N» - S6 vach sang quan sat dugc

34,56.10°° . 34,56.10°°

Hay 19 = -107 = i, =0,64.10°m = 0,64mm

0,48.10°° i,
~ ~ N > n mgx
Cau7.a)v= \/g_X (Lwc cang la trong lyc cia phan MB, F = ¢ )

b) Chan dong di mot khoang dx mat thdi gian:
dx dx 1 dx !

1 dx \F
dt=—="-=——5 [di=f——>t=2|-
v Jex g Xjaf J\E\/;j g



